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Abstract
Background: Although sickle cell disease is an important public health problem in Brazil, there is a gap in the
literature on the level of knowledge of primary health care professionals about the treatment and management of
sickle cell disease. Therefore, this study aimed to evaluate the level of knowledge about sickle cell disease of
physicians and nurses who work in the Family Health Program in a region of Brazil with a high prevalence of this
disease.
Methods: This is a descriptive, cross-sectional study conducted at the municipality of Montes Claros, in the north of
Minas Gerais, Brazil. Study participants included 96 physicians and nurses who work at the Family Health Program in
an urban area of the city. Data was collected using an original, partially tested questionnaire based on health care
check points for children with sickle cell disease established in educational protocols from the State Health Secretary
of Minas Gerais and the Ministry of Health. The structured questionnaire contained 47 questions addressing three
axes: epidemiology (8 questions); clinical manifestations (13 questions); and management of children with sickle cell
disease (26 questions). Knowledge was measured through mean correct responses to proposed questions. Ethical
principles were respected and this project was approved by the Committee of Ethics in Research.
Results: 59.4% (57) of the study participants were nurses and 40.6% (39) were physicians. The median length of
training and median length of service in primary health care were 4.3 (2.8-8.0) years and 4.0 (2.0-7.1) years, respectively.
The mean performance in knowledge tests was < 75%, with 5.7/8 (SD = 1.4) for the “epidemiology” questions; 8.6/13
(SD = 2.2) for “clinical manifestations"; and 17.0/26 (SD = 2.9) for “management of children with sickle cell disease”
questions; resulting in a mean total of 31.4/47 (SD = 5.10) correct responses. A statistically significant association was
found between the number of correct responses and family health care qualifications (p = 0.015).
Conclusion: There is an urgent need to improve primary health care professional training in the care of children
with sickle cell disease.
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Background
An estimated 7% of the world population is affected by
hemoglobin disorders, represented mostly by thalassemia
and sickle cell disease. The latter, due to a genetic change
in hemoglobin, is the most common hereditary hemato-
logic disorder in Brazil and the world [1]. In Brazil, the
prevalence of sickle cell anemia is estimated between
25,000 and 30,000 cases [2]. One characteristic of sickle
cell disease is its clinical variability. Some patients
develop a more severe variant of sickle cell disease and
suffer from additional complications and frequent hospi-
talizations, while others present with more benign symp-
toms, or are even asymptomatic. Although both inherited
and acquired factors contribute to this clinical variability,
socio-economic status stands out as one of the main
factors affecting clinical manifestations, implying the
importance of changes in food quality, the potential for
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any medium, provided the original work is properly cited.the prevention of infection and timely access to quality
health care services [3-5].
In addition, clinical manifestations of sickle cell disease
vary over time, ranging from periods of wellness to the
need for emergency care, suggesting hierarchical levels of
disease complexity which require equally complex health
care [3]. Unfortunately, studies have shown that many
professionals in primary health care are unaware of, or
even ignore, sickle cell disease [6,7].
Some authors emphasize that awareness of sickle cell
disease, a chronic illness which has an enormous impact
on entire families, and health care training in its treatment,
should be widely implemented in many health care ser-
vices [6-8]. Even in countries where there is a low preva-
lence of sickle cell disease, some authors suggest the need
for training health care professionals in primary care of
this disease [9]. In Brazil, we have some areas with high
prevalence of the disease. In such areas children with
sickle cell disease are more vulnerable than adults. In this
context, it is necessary to investigate whether doctors and
nurses who serve in these areas are adequately trained and
prepared to assist these children and their families.
In the last few decades, Brazil has implemented impor-
tant health care reforms, with the deployment of multidis-
ciplinary teams for decentralized primary health care
(known as the Family Health Program). Despite some
positive results from these reforms [10], to date, no studies
have attempted to measure the level of knowledge of these
health care professionals regarding the management of
diseases that depend on enhanced primary care. It is ques-
tionable if these primary health care professionals, whose
original training is based on a curative and hospital model,
are prepared to meet and properly manage patients with
sickle cell disease, anticipate risk situations, and guide and
lead the patient’s family during periods when the disease
manifests with greater severity.
Considering recent advances in the treatment of chil-
dren with sickle cell disease, it is increasingly important
to ensure the adoption of effective practices and integrate
them into a context that meets the needs of afflicted chil-
dren and their families [11]. Unfortunately, primary care
professionals working in environments remote from
major centers are, in general, not fully aware of guide-
lines for the treatment and management of these patients
[7]. For example, studies in countries such as Ghana and
Great Britain have uncovered poor performance by
health professionals in relation to the treatment and
management of sickle cell disease and current medical
education programs were considered to be insufficient
for the development of skills to care for patients with this
disease [12,13].
Because of its prevalence and wide-spread conse-
quences, sickle cell disease is an important public health
problem in Brazil. In spite of this, there are gaps in the
literature on the level of knowledge of primary care pro-
fessionals about the treatment and management of this
disease. Considering the importance of the primary care
system in the current Brazilian health care system, an
understanding of these issues is highly relevant to public
health policies. Therefore, the aim of this study was to
assess the knowledge of medical professionals and
nurses working in the Family Health Program in Brazil
about sickle cell disease in an area of high disease
prevalence.
Methods
Study design
This is a descriptive and cross-sectional study conducted
in the municipality of Montes Claros. Montes Claros is
the principal urban center of the region and is located
north of Minas Gerais, Brazil. With a population of
approximately 360,000 residents, Montes Claros has 52
teams from the Family Health Program working in the
urban area and 7 teams working in rural areas.
Participants
All physicians and nurses working in family health
teams in the Montes Claros urban area were eligible to
participate in this study. Study exclusion criterion
included being on vacation or work leave at the time of
data collection.
An original, partially tested questionnaire was devel-
oped based on the most important aspects of caring for
children with sickle cell disease, as established by the
policies of the State of Minas Gerais and the Ministry of
Health [14,15]. The questionnaire was assessed for con-
tent validity by five medical practitioners, including two
specialists, two pediatricians and a nurse with expertise
in primary care. The questionnaire was evaluated for the
presence or absence of the following criteria: comprehen-
siveness, objectivity and relevance. A pilot study was con-
ducted on professional teams working in family health in
rural areas. The professionals of these areas did not parti-
cipate in the study.
Variables
The study participants were characterized using the fol-
lowing variables: gender (male/female); age (years); mari-
tal status (married or stable relationship/single, separated
or widowed); professional category (nurse/physician);
elapsed time since graduation (years); length of service in
Primary Care (years); specialization (qualification) in
family health (yes/no); and knowledge of the presence of
sickle cell patients in the geographic area of the Familiy
Health Program (yes/no). In this study, a specialization
(qualification) in family health was defined as a residency
(medical or multi-professional) in family health lasting at
least two years, coupled with a full course load (60 hours
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of family health.
T h el e v e lo fk n o w l e d g eo ff a m i l yh e a l t hc a r ew o r k e r s
about sickle cell disease was assessed by their answers to
true or false statements in the questionnaire. The ques-
tionnaire contained 47 questions divided into three sec-
tions: Epidemiology (8 questions); Clinical Manifestations
(13 questions that addressed pathophysiology, pain crises,
acute splenic sequestration, acute chest syndrome, stroke
and infections); and Management of children with sickle
cell disease (26 questions about the care environment,
hydration, growth and development, nutrition, vaccination,
prophylactic antibiotics, use of folic acid, physical exami-
nations, warning signs, specialty visits, transfusions,
genetic counseling, and guidance to parents among
others).
Analysis
The knowledge test performance was measured using the
average number of correct answers to the questions. To
simplify assessment of the study participants’ results, total
scores were categorized as follows: below average perfor-
mance (< 31 hits) and above-average performance (≥ 31
hits). The chi-square test with Yates correction was used
to examine the correlation between the dependent variable
(performance below/above average) and other variables.
Variables in which differences were statistically significant
for the overall score of the study participants were sought
to assess more accurately the average scores in different
test areas. Student’s T-test was used to compare mean
values. Verification of the normal distribution of values
was performed using a Kolmogorov-Smirnov test.
Ethical approval
In this study, ethical rules were respected and study par-
ticipants signed a consent form. The project was
approved by the Committee for Research Ethics of State
University of Montes Claros with Opinion-No 1517/
2009.
Results
104 physicians and nurses from 52 family health teams
were eligible and were invited to participate in this study.
Of these, 96 participated in the study participation rate
92.3%: 59.4% (57) nurses and 40.6% (39) physicians. The
median length of training and years of service in Primary
Health Care were 4.3 (2.75 to 8.00) and 4.0 (2.00 to 7.06),
respectively. Most of the study participants were female
(70.8%), with a median age of 29 years (22-59 years). The
marital status of the study participants was predomi-
nantly listed as stable or married (54.2%) and most
respondents had no children (58.3%). The main charac-
teristics of the study group are presented in Table 1.
Regarding general awareness of local sickle cell disease,
45.8% of the study participants were aware that sickle cell
patients were in the geographic area.
The average performance of the study participants on
the sickle cell disease knowledge test was < 75% in all test
areas. The description of the medium is shown in Table 2.
Table 3 shows the results of primary health care worker
performance. There was a statistically significant correla-
tion between study participants’ answers to the question
“Are there patients with sickle cell disease in the family
health care operational area? (Yes/No)” (p = 0.015) and
overall test performance.
Table 4 shows an analysis of the mean scores from
different sections of the test. Statistically significant dif-
ferences were observed for all sections when study parti-
cipants’ responses were sorted according to their
response to the question, “Are there patients with sickle
cell disease in the family health care operational area
(Yes/No)?”.
Discussion
Indirectly, the level of knowledge measured reflects the
quality of health care that doctors and nurses are provid-
ing to patients under their responsibility. It is dishearten-
ing that all observed scores were below 75%, indicating a
level of knowledge below desired levels. Furthermore, the
questions asked in this study were based on guidelines set
Table 1 Characteristics of study participants, Montes
Claros, Minas Gerais, Brazil, 2010
Variable N %
Sex
Male 28 29.2
Female 68 70.8
Number of children
None 56 58.3
1-2 35 36.5
3 or more 5 5.2
Marital status
Married or stable relationship 52 54.2
Single or divorced or widower 44 45.8
Education
Nurse 57 59.4
Physician 39 40.6
Qualification in Primary Health
Yes 60 62.5
No 36 37.5
Time since graduation
≤ 5 years 54 56.3
> 5 years 42 43.7
Length of service in Primary Care
≤3 years 43 44.8
4 to 7 years 30 31.3
≤ 8 years 23 23.9
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ment, implying that participating health care professionals
were unaware of such guidelines.
The overall performance of the study participants on
the “Epidemiology” test section was less than desirable.
Knowledge of the epidemiology of a disease is important,
because it enables an understanding of the distribution
and determinants of health and disease processes in
human populations. In particular, knowledge of sickle
cell disease epidemiology would enable the health care
professionals participating in this study to understand
the magnitude of the disease in their region and alert
them to factors associated with negative outcomes of the
disease. Moreover, a thorough knowledge of disease epi-
demiology would enable the development of group or
risk stratification for patients and families under their
responsibility. This study assessed the level of knowledge
of physicians and nurses about sickle cell disease in the
northern region of Minas Gerais, an area of Brazil with a
high prevalence of the disease. This Brazilian state has
the highest incidence of disease as measured by newborn
screening [2].
For the “Clinical manifestations” section, scores varied
from 23.0% to 100.0%, with an average score of 66.6%.
Sickle cell disease affects many aspects of clinical medicine
(social, clinical, hematological, genetic, biochemical, etc.)
Table 2 Scores and percentages relative to the performance of professionals in the test of knowledge about sickle cell
disease
Section Number of questions Scores and percentages
Minimum Maximum Mean
n (%) n (%) n (%)
Epidemiology 8 3 (37.5) 8 (100.0) 5.7 (71.6)
Clinical Manifestations 13 3 (23.0) 13 (100.0) 8.6 (66.6)
Management of children with sickle cell disease 26 8 (33.8) 22 (84.6) 17.0 (65.5)
Total correct 47 19 (40.4) 41 (87.23) 31.4 (66.9)
Table 3 Association between variables and performance on the tests of knowledge about sickle cell disease among
professionals working in the Family Health Program; Montes Claros, Minas Gerais, Brazil; 2010
Variables Performance below the
average (<31) n (%)
Performance above the
average (≥31)n (%)
p-value* OR (95%CI)
Sex 0,679
Female 22 (66,7) 46 (76,0) 0,74 (0,27-2,03)
Male 11 (33,3) 17 (27,0) 1,0
Children 0,913
Yes 19 (57,6) 37 (58,7) 0,95 (0,37-2,44)
No 14 (42,4) 26 (41,3) 1,0
Marital Status 0,872
Married/stable relationship 17 (51,5) 35 (55.6) 0,85 (0,34-2,15)
Single/divorced/widower 16 (48,5) 28 (44,4) 1,0
Education 0,967
Physician 14 (42,4) 25 (39,7) 1,12 (0,44-2,87)
Nurse 19 (57,6) 38 (60,3) 1,0
Time since graduation 0,685
≤ 5 years 20 (60,6) 34 (54,0) 1,31 (0,51-3,38)
> 5 years 13 (39,4) 29 (46,0) 1,0
Length of service in Primary care 0,838
< 3 years 25 (75,8) 48 (76,2) 0,98 (0,33-2,93)
≥ 3 years 8 (24,2) 15 (23,8) 1,0
Qualification in Family Health program 0,067
No 17 (51,5) 19 (30,2) 2,46 (0,95-6,45)
Yes 16 (48,5) 44 (69,8) 1,0
Are there patients with sickle cell disease in the operational area? 0,015
No 24 (72,7) 28 (44,4) 3,33 (1,23-9,23)
Yes 9 (27,3) 35 (55,6) 1,0
* Pearson Chi-square test with Yates correction.
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most common clinical problems are painful crises, along
with other relevant complications, such as acute splenic
sequestration, acute chest syndrome, bacterial infections
and stroke. Doctors and nurses should have knowledge of
these clinical manifestations of sickle cell disease, which
represent an essential guide to the direct patient treatment
[6,16].
The low performance of study participants on the test
section dealing with the “treatment of infants with sickle
cell disease” indirectly implies the existence of significant
problems in family health care. It is striking that health
care professionals participating in this study do not have
the necessary knowledge about the specifics of treating
infants with sickle cell disease with respect to growth and
development, physical examinations, special vaccines, the
use of prophylactic penicillin and folic acid, laboratory
tests, specific guidelines for families, and referrals to den-
tists or opticians. Because sickle cell disease is a chronic
condition that usually brings with it a high degree of suf-
fering, especially in children, sickle cell disease deserves
special attention. Importantly, the medical and psychoso-
cial aspects of sickle cell disease should be well known by
primary health care providers [6,16].
Doctors and nurses associated with primary care ser-
vices have a commitment to longitudinal patient care,
and knowledge of the aspects evaluated in the present
study are essential for planning patient care. In addition,
scientific knowledge provides a basic foundation for the
work of health care professionals. Thus, it is expected
that individual consultations and targeted home visits,
effective actions to control painful crises and other signs
or symptoms, educational and genetic counseling, pre-
vention of infection, monitoring of antibiotic prophylaxis,
vaccination and screening for the risk of stroke, which
are essential aspects of the treatment and management of
sickle cell disease, are best performed by knowledgeable
health care professionals [17].
The quality improvement, highlighted as an indispensa-
ble part of health care, is not the reality for sickle cell dis-
ease yet [7]. Although there have been few studies about
the level of knowledge and performance of health care
professionals in relation to sickle cell disease, the poor
results observed in this study do not appear to be unique.
For example, in England, a 2008 report of the National
Confidential Enquiry highlighted a lack of knowledge of
physicians and nurses in the management of patients with
sickle cell disease in the hospital environment [18]. A pre-
vious study in the same country found that the training
received and the skills developed in nursing education are
insufficient for the management of patients with sickle cell
disease. Furthermore, approximately 60% of nurses felt
unprepared to deal with these patients. In fact, when
tested on their knowledge of the treatment and manage-
ment of sickle cell disease, the average performance of
these nurses was only 31%, below the results found in this
study [13].
Knowledge gaps related to the treatment of sickle cell
disease were also identifiedi nas u r v e yc o n d u c t e dt o
assess the educational needs of health care workers and
Table 4 Average performance of professionals working in family health care in tests of knowledge about sickle cell
disease, sorted according to whether they were aware of the presence of patients with sickle cell disease in their
operational area according to the sections studied, Montes Claros, Minas Gerais, Brazil, 2010
Section Are there patients with sickle cell disease in your operational area?
Yes No
Epidemiology
Mean 6.11 5.40
Standard Deviation 1.29 1.47
p-value* 0.015
Clinical Manifestations
Mean 9.23 8.17
Standard Deviation 1.71 2.34
p-value* 0.015
Management of children with sickle cell disease
Mean 17.68 16.50
Standard Deviation 2.10 3.00
p-value* 0.031
Total hits
Mean 33.05 30.08
Standard Deviation 3.41 5.38
p-value* 0.002
* Student’s T-test. The normal distribution of values was verified by the Kolmogorov Smirnov test.
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screening for sickle cell disease. In the study, 22 doctors
and 35 nurses from clinical care services were inter-
viewed [12]. The results demonstrated the need for orga-
nized continuing education for doctors and nurses to
provide qualified assistance and know-how to manage
the neonatal screening program [19]. Similar results have
been identified in others countries: In Nigeria a study
carried out among health professionals and medical stu-
d e n t ss h o w e df o re x a m p l et h a to n l y5 5 %o ft h er e s p o n -
dent felt genotype screening should be done at pre-
school age and only 24.3% knew most of the complica-
tions of sickle cell anaemia. The authors conclude that
continuing medical education for health professionals
about sickle cell anaemia, its management and complica-
tion is necessary [20]. Others studies have assessed the
knowledge of sickle cell disease in some communities
and all of them conclude that is there is need to sensitise
communities and policy makers about the disease,
including its screening and adequate management
[21-23].
In Brazil, some authors [6,8,24] have pointed out the
need for training primary care professionals to provide
better care for patients with sickle cell disease. In the pro-
cess of reshaping health carei nB r a z i lt op l a c eag r e a t e r
emphasis on family health, it is important that family
health care teams are well-prepared to adequately serve
patients with sickle cell disease. Disease monitoring by the
Family Health care team is a valid strategy for improving
the level of medical attention received by this group of
patients, who suffer from both environmental and intrinsic
factors associated with this chronic disease.
In this study, knowledge of the presence of patients
with sickle cell disease in the geographical area covered
by the family health unit (OR = 3.33, 95%CI 1.23 to 9.23)
was correlated with better scores of health care profes-
sionals. The authors believe that the presence of the field
unit induces the patient to search for professional exper-
tise, and for updates about the disease. These results
point to the importance of the attributes of primary care,
especially longitudinal care, centralization, and coordina-
tion of care family. Longitudinal care is the contribution
of a regular health care team and its consistent use over
time, providing a humane environment for mutual rela-
tionships between the health care staff, patients and their
families. Coordination of care is characterized by ensur-
i n gc o n t i n u i t yo fc a r ew i t h i nt h es e r v i c en e t w o r k ,t h u s
enabling comprehensive care. Centralization of family
health care suggests that the family is the subject of med-
ical attention, implying interaction with a healthcare
team that has full knowledge of their health problems
[25]. In addition, the ongoing care of patients with sickle
cell disease and their families also implies a hierarchy of
assistance with referrals to specialist consultations and
the involvement of other levels of health care. It is
believed that all of these principles can intuitively be pre-
sent in the care of children with sickle cell disease in the
Family Health Program, which explains the better scores
of professionals who were aware of patients with sickle
cell disease on the knowledge tests.
Limitations of the Study
Naturally, there are some limitations to the generalability
of these findings, because the present study was confined
to a municipality that has the distinction of being the
residence seat of medical and multi-professional primary
healthcare. However, the lack of national and interna-
tional studies paves the way for other studies assessing
the level of knowledge of these health care professionals.
Another limitation refers to the data collection instru-
ment used: an original questionnaire partially only tested.
It is worth noting that there are no validated instruments
to assess the level of knowledge of healthcare profes-
s i o n a l so nt h i ss u b j e c t .T h i ss t u d yw a sn o td e s i g n e dt o
obtain data about the actual practice of the healthcare
workers, but only their level of knowledge about sickle
cell disease in children. In addition, it must be high-
lighted that due to the small sample size analysis was not
performed for each professional category separately (phy-
sicians vs. nurses).
Conclusion
This study describes the level of knowledge of primary
health care workers in Brazil about sickle cell disease. In
addition, this research points to the necessity for training
these professionals, because their performance on knowl-
edge test was inadequate and insufficient can indirectly
interfere with their ability to provide appropriate health
care.
Awareness of the presence of sickle cell patients in the
geographical area of operation positively correlated with
the level of knowledge of the primary care professionals
about sickle cell disease. However, the level of knowledge
found in this study is still unsatisfactory for the treatment
and management of children with sickle cell disease.
Thus, there is an urgent need that there is an urgent
need for training primary care professionals to improve
health care quality for children with sickle cell disease
and for securing the dignity and citizenship rights of
such patients. It is necessary to conduct continuing edu-
cation for primary healthcare professionals to improve
their ability to care for, and provide guidance to, patients
with sickle cell disease and their families.
We think that continuing education of health care pro-
fessionals (in particular physicians and nurses of primary
health care teams) on management of patients with sickle
cell disease is necessary to ensure better quality in health
care. This continuing education must be based in real
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as multipliers of knowledge acquired. Primary health care
teams should be stimulated to discuss with professionals
from hospitals and blood centers the best way to care for
their patients with sickle cell disease. So they will actually
build an effective network of health care. Further studies,
testing the knowledge of healthcare professionals before
and after training in the treatment and management of
sickle cell disease would allow continued discussion of
this topic.
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